CW#51: Composite Functions @ Integer
Values A
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Teacher Notes - KEY
CRS FUNG601 — Evaluate composite functions at integer values. 7
Objective Evaluate composite functions at integer values.

Teacher Notes: Student notes are in italics and should be written in student notebooks

Composition of functions: Process through which an entire function is substituted into another function.

Two types of composition notation: 1) f(g(x)) and 2) (f ° g){x). Read.: f of g of x.

Example 1: Let f(x) = 2x -7 and g(x) = x* + 4. What is the value of f(g(2))?

Step 2: Substitute the value from step 1

Step 1: Substitute the value into the (the inside function) into the “outside”

“inside” function.

function.
g(x) =x* +4 . f(x) = 2x-7 =9
fla(2))=9.
Now find g(f(2)). f(@: -2 C_j ( 6) s 13 What does that tell you about the order in which you

evaluate the functlons’-’ : u
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Did you get the same answer? Nh Alwo L’ 1 \,l V C\ A /1S O

\U\ tn £ \JF

Example 2: b. Find (f°g)(4) ( (5)6 TT
a. Letf(x) =3¢+ 5 and glx) = x-7, find (g ° f)(4). PR
{2 RN () T c. Find ﬂg(z”?‘@ 75 AT\
Practice!
1) Let f(x) = 5x + 2 and g(x) = 2) Letp(x) = x* + x and r(x) =x + 4.
a) Fmd f(g -4)). ke P —:}(‘f[‘r a) Find (p=r)(2).
A= - LF(-l)A-LD Ean | r ok Ao |
(490 £CU2 (@) b 7lv) {42}
b) Find g(f(-4). b) Find (r=p)(2).

FL=-19 o-18) \ ] 'ﬂ
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3) Let w(x) = 3x +x-2. Find w(w(-2)).
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4) Let j(x) =5x* + x and k{x) = -0.5x.

a) What is j(k(6))?

Hip)= -3

b) What is (k=j)(6). - u\‘; {UN 4 E—)

PUSH IT TO THE LIMIT.



5) Let p(x) = x* + x. Find p(p(-6)).
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6) Let q(x) = 5x~ — 4x + 3. Find q(q(-2)).
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7) Let f(x) = 3x- 2 and g(x) = .
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a) Find f(g(25)). . ”) g /
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8) Letw(x) = x> +2 and r(x) = =+/x .

a) Find (w=r)(9).

{4y ~ 3
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b) Find (rar)(256)
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9) Let f(x) = i , and h(x) =-7x

Find h(f(g(3))).
(%)= |
A EN

6x + 3, g(x) =

\
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10) Let f(x) = 2x- 2, g(x) = —}x, and h(x) = 2x
Find g(h(f(?))).
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11) Create your own composition of functions:

A=
blgba = .. . A
c) Find N C\J,.\\{/)

Have your neighbor solve.

12) Create your own composition of functions:

ajflx)=____
b) g(x) =

)
¢) Find \\

Y

Have your neighbor solve.

ACT Style: THINK problems!

e
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1) Dominique gets a job selling magazine subscriptions
over the phone, she must make 62 calis each day. Shé& her

) contract states that she makes 50 cents for every call she

0

makes and an additional 15 cents for every subscription
she sells. However, she loses 20 cents for every customer
she calls that does not buy a newspaper. In the last 7 days,
Dominique made all of her calls and 42 customers bought
newspapers while 20 did not buy newspapers. How much

did Dominique earn? : y
o (e2) 42(15) - 20(22)
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2) If you choose a number greater than 4 for y and
substitute it into each of the 4 algebraic expressions
below, which expression if any will always have the
| greatest value? U 7 é_,\
x>
. 3y '
C.y+3
D.y-3
E-None-will-always-have-the-greatest-value-
el L ok 2
5 g\ QU .
315) 2(20)
[".) 1 )’,) ZD % 2_7
o ot 205

PUSH IT TO THE LIMIT.



3) Hot dogs outsell hamburgers 6 to
5. If there were 78 hot dogs sold
today, how many hamburgers were
sold? 7
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4) If x{y +1) = 0, which of the following must be true?

X must equal 0.
'C. Either x or (y + 1) must equal 0.

. Neither x nor (y + 1) equals 0.

B. (y + 1) must equal 0.
D. Both x and (y + 1) must equal 0.

5) Ms. McCarter wants to put carpet down in her
apartment. She knows that a box of 25 carpet squares will
cover 375 square feet of floor. According to these figures,
what is the minimum number of boxes of 25 carpet
squares needed to completely cover Ms. McCarter’s

apartment, which has dimensions 38 feet by 75 feet?
il ]
L

26(7.5 ) f 2,950 4
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6) Shontrell went to sleep at 10:15 P.M. and woke up at
6:00 A.M. How many hours was Shontrell asleep?

3
15

7) Juan gets a job delivering pizzas, he must deliver 25
pizzas each day. Juan makes a deal with his boss that he
will make 75 cents for every pizza he delivers and an
additional 15 cents for every customer who calls in to give
him a positive review. However, he loses 20 cents for
every customer calls in to give him a negative review. In
the last 7 days, Juan made all of his deliveries and 30
customers called to give him positive reviews, while 13
called to give him a negative review. How much did Juan

earn? (2 : ) b /g[za) ~ 5‘_20 ])

5
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8) Which of the following patterns will determine each
term after the first term of sequence that begins with 1
and continues with 4, 13, 40, 121, ...?

A. Doubling the previous number
B. Doubling the previous number and adding 1
Squaring the previous number and subtracting 7 z
@ripling the previous number and adding 1
E. Quadrupling the previous number

PUSH IT TO THE LIMIT.




Teacher Notes - Key

[

CW#52: Composition of Functions as Expressions
Geometry

CRS FUNG601

— Evaluate composite functions at integer values.

Objective

Evaluate composite functions at integer values.

Mixed Review.

:gﬁ;(ﬁim how to .S?Ive tfhf | 2) fh{x)= Z=— 4 and j(x) = -2x, 3) If 8.(><) = /x and h(x) = 18— x,
g COI’npOSItIOﬂ of functions: what is 8(8(256))?
1 .\Jf CL/L ( { ( what is (h 9_]?'(())’51?"_j o \
If flx) = L —6and g(x) = 8x, what '\/\L- D - 7/5/ | \4/
isgtff8)? 902 = [=|v J
. —_

Example 1: Let f(x) = 2x -7 and g(x) = =~ — 4. What is the value of f(g(x))?

Step 1: Substitute the expression into
the “inside” function.

Step 2: Substitute the expression from
step 1 (the inside function) into the
variable for the “outside” function.

m

*-5

X’ -5

f(x) =2x -7

=2x* - 17

fla(x)) = 2x° = 17; the solution is an expression rather than a numerical value!

Example 2: Let f(x) = 2x -7 and g(x)

New Stuff.

=x’ —5. What is the value of g(f(x))?

4a) Compute f(g(x)) 'tf g(x) =

2x + 1 and f(x) =

5a) If g(x) =

3( '\LZ r3) + 2 Pl

b. If g(x)

3x + 2 and f(x) = x* + 3, compute

e grz 2 (B vu )
?Lland f(x) =x* + 3, compute g,

= i &
Ztl_é_'_l___ﬁ

c. Compute f(f(x)) if g(x) = 8x* and f(x) = 0.5x - 2. c. Compute g = g(x) if g(x) =2x + 1 and f(x) = 1x- 3.
_\ osloseDL | alae)rd
0.15¢ 3 0 25x ~1-2 | CH%r3

6) Compute a(b(x)) if a(x) =

31(’%11__)
X + 9

2x -1 and b(x)
-

=3x+ 3.

’7(2

7) Compute b(a(x}) if a(x)

2x -1 and b(x) = 3x + 3.

(tr P\ .\
S

PUSH IT TO THE LIMIT.
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8) Compute a(b(x)) if a(x) = and b(x) = 2x - 8. 9) Compute b(b(x)) if a(x) 2x -1 and b(x) = 8x - %

7% e 2y x47y%

o

® - 8 A

10) Compute a(b(-2)) if a(x) = -5x° and b(x) =%x2 -2. z\l)ﬁc’ozmplitef(é( 2 =2l b =3 &
wl-2)=6 alo) @ vt - 3) :(—,/'\
Example 3: Let g(x) = x’ +::x 11 and j(x) = x + 2. 12) Let f(x) = x* —10 and j(x) = 2x + 2.
a. Find g @ j(x). (XJ( L> T ﬁGQ* L) -\ a. Find f 2 j(x). (27“(2> ;HJ “\

YEraxrdr3Sxrle - itxltﬁ

7(“ + - ()
b. Find j = g(x). 2y -\ ¥ 2 b, Find e ¥}

g5 2 (7\

13) Let k(x) = x + 2 and j(x) = x* — 0. 5x 8. 14) Let f(x) = 2x* =18 and g(x) =x- 3.

7

— -E . o P > e I

a. Find j(k(x)). C**ZB £ tg(xf2> aFindgoft. 1 10 =¥
S o o G 5

b. Find k(k(x)) B E3Ey 5\ b, Firct s (X 3)° '\zj |

(X + 1)+ 2, 7] X =lXT ki 4

oM S\ (”hﬁié\f\%

CHALLENGE PROBLEMS & ACT Style

— - : X 16) If f(x) = 2x? + x and g(x) = f(f(x)), what is the value
va = x* —x for all integers, then of g(1)? ( ) = { i | )
5 ¥, Pt

A 27 ﬂ .: Li.\ 2 is \ Tp(\) : g
30— W e o .y f(3)=2|
‘c%/ Z . 39

D. 72

PUSH IT TO THE LIMIT.



CW#53: Undefined Rational Expressions

Teacher Notes - KEY Geometry
CRS NCP508 - Determine when an expression is undefined
Objective 6.3 Determine undefined values for rational expressions

Mixed Review.

1) If j(x) = 3x — 1 and k(x) = x* =5,

compute j @ k(x). %(7(

2x°- 1 )

2_";/ /-‘

2) If j(x) = 3x— 1 and k(x) = x> -5,
compute k @ j(x).

(o¥)"=C

(A -lx -Y)

3) If j(x) = 3x— 1 and k(x) = x* -5,
compute k@ j(-1).

ANy
|

() A ||

e

Have students watch 4 minute clip as to WHY dividing by zero results in an answer of “undefined”:
https:/www.khanacademv.org/math/algebra/algebra-functions/undefined indeterminate/v/why-dividing-bv-

zero-is-undefined

Directions: Write the fractions below as a decimal or an integer. Record responses in your notebook.

:O\;

d.

B |

ey

¢ E = (/d g = U\fu,iii:ﬁ‘\uﬂ

When is an expression involving a fraction undefined?

Asymptote: Lines which correspond to the zeroes (or
undefined values) of the denominator of a rational
function.

Example:

x—4

Undefined at: x—4 =0
x=4

Look at your table! When x = 4; it reads ERROR. Notice
how the graph goes toward positive and negative infinity
at the asymptote, but NEVER actually hits it (at x = 4).

wWwewn dheningtdr = O
= I3 —_yn .lf.\:

~:

New Stuff!

Example 1: State the excluded x-

2) State the excluded x-value.

value.
A T}
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PUSH IT TO THE LIMIT.




Koo't Wed ofudo Aoy

W gy N@w Lol

Example 2:
a) When is the following
L

b) Graph to prove it! ’\

Examble 3
a) For what value of x is the
following expression- qndeflned?

4a) What is the value of x when the
following EXpLES\SIC)n is undefined?

1/&?

¥ — 9@%—/
b) Graphto prove it!

5a) What is the value of x when the
following expression is undefined?

N ot
b) Grakph to Provemg i :

6a) What is the value of x when the
following expression is undefined?

7) State the undefined value(s) of
the function:

v+4 gt
10v + 40 o(u+4

Example 4: What is the sum of the
values that make the following
expression undefined?

Oerf)v
r +15r+56 X"L\_)

8 v-2)
r* + 6r — 16 )
- 5-{2:

8) What is'thexsum_of the-values
that'make the following expression
undefined?
m+5
m* —10m + 25
(i -

5 )-S5 )
a)-10 b)-5

c)0 e) 10

9) What are the excluded values of
the function below?

xf +4x+3 (}(*{’%XHJ
%2422 =35 F _\lo_=

(XS )

Example 5: What is the sum ofthe
values that make the following
expressmn undefined?

a* + 11a+ 10 (zHifat!)

10) What are the excluded value(s)
of the function below:

11) What is the sum of the values

that make the following expressi
ined? v it oL NG

undefined? \01 [\_ ((‘(

n® —17n+ 70

N

a* + 16a+ 6QpHATb) 2_192+90 (n-10AN-41]
“'/f) E ’J =4 "“@
Example 6: : . 2
12) When the expression 3 IS | 13) When the expression is

When the expression is , _ £ 2-x

x—4 undefined, what is the value of undefined, what is the.value of
undefined, what is the value of %%+ 14x 4497 x111?
= 4,06 | 2ip 2

/ : / C

14) What value of a will make the

1
expression a(a—1) undefined?
f 0
ii. 1
iii. -1
A. lonly
¢ B. land| —
C. Il only
.__Iland Il

15) What is the sum of the
excluded values of the following

s2+16

5% £ 78 =8

[41@(@/{)

g n-€7)

expression: ?

16) How many values for x make
the following expression
undefined?

A

E. Infinitely many

(X+8 ) k-1

Mwm VAN

Qe pys IT TO THE L
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CW#54: Undefined Radical Expressions

Teacher Notes - KEY Geometry
CRS NCP508 - Determine when an expression is undefined
Objective 6.4 Determine undefined values for radical expressions

Mixed Review.

1) If j(x) = 3x~ Land k(x) = x* -5,
compute k ﬂb(x

CM_/—YQ\
% (3 X;lL_.% ‘

2a) If j(x) =
compute j 2 j(x)

b) If j(x)
compute je k(3).

v ( ”)

3x —1 and k(x)

3(3x=1) -

- J(%) ,(D

3) Explain how to find undefined
values of a rational expression.

i b Yo donont = 2,

2
=x"—5,

/ et
: \ % n% Permis

=3x—1and k(x) =x*—5,

1
OSC \\C’

Ve
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4) If x is a real number, and the
value of% is undefined, what is

5) What is the sum of the values that
make the expression below

6) What is the product of the
values that make the following

undefined? . ] R+3

the value of x — 107 - expression undefined: — el
a)8 o x4+ 10x + @ 2 4 B>

i o
b) 2 ',/ O x2+7x—18 L/er)ﬁxﬁ)/b)’__ﬁ'\ ﬂl’ ){ )
c)o N c)127)d)-12 e)-7
dj 2 . | ey g ‘
o —ifas 1031 4(3)
Notes.

Evaluate the expressions below. Round to the nearest
hundredth.

a. 4= Z b.\3=

When is a radical expression undefined?

U\) /L&ﬂ X ’]//<,1{}ﬂ V] /U/W +{/u>
pdicdd <o

Example: +/4x -8

Undefined at: 4x -8 <0
4x< 8
x<2

Test: \/4(0) —8 = +/— 4 = undefined

Look at your table! When x = 2; it reads ERROR. Notice
that any value < 2 reads error.

New Stuff.

Example 1: When is the following
expression undefined?

Example 2: When is the following
expression undefined?

1) When is the following
expression undefined?

g =rssn e (2 — ;
VEE3 XEETT Varia, ;jfﬂg . Vitx U’/\&éﬂ\aﬁ
= ol - o b = ’)
(__7_ = R \\}_(i_/
- S =

/L/\/\/‘O’_?

PUSH IT TO THE LIMIT.




2) When is the following
expression undefined?

3) When is the following
expression undefined?

4) When is the following
expression undefined?

Vi—6 Y lp V3x—3 V< | V2e—10 Y <
n_ 1 S — ) .
< = G
2 | >

5) When is the following
expression undefined?

6) When is the following
expression undefined?

7) When is the following
expression undefined?

V2x 41 vixr —16 25 — 5% o
1 1 a mpd 20-C¥<U
a. x=—= a. x>- B _
= a z : o S
: b, k<=2 —§x& <4
1 o1 5
b. X = —- b. A=l — = e
e =y ‘ cast X7 S
T ) . x>4 T s / .
— 7 s o
§ g &7 @
x & —z
1 ) e. x»—4 e. x5
e. x> -
1 9) The expression y/3x — 12 is 10) The expression 4'x — 2 is
i undefined for what values of x? undefined for what values of x?
8) When is V3 = 2X defined?
ey ERiB e Baea e
(X215 %215 02 [gxsa d)xaa o2
" — < — -
iii_x<1.5 iv_x£1.5 X713 e)x<4 @’/—);;—x\
ejx>2
ACT STYLE!!!
11) 12)

What is the equation of the line graphed below?

TR AT
/
/
-
e 74 P ¥
y/
/
. Y
A. y=—§x+2
B y:%x-—é
6 y:§x+2
34
D y:—?:l_—i

What is the value of 2./y+x* when y =9 and x=-3?

= ° i
A 0O 2 mﬁ>
B. 12 : 2 |1 &
ez RE T %\ﬂéf/:
" 18\/5 & C?‘;) \,f 7__
E. 36 o
(o2
13)
Soive the system of equations: g = ©
ovcxfj}:; of equa ons/ Zx + 7/1# 2,
2x~y=-13 p

PUSH IT TO THE LIMIT.



